Rasagiline prevents neurodegeneration in thiamine deficient rats-a longitudinal MRI study.
Neuroprotection is a therapeutic approach for the management of neurodegenerative diseases. Experimental thiamine deficiency (TD) in rats provides a model for selective neurodegeneration accompanied by chronic oxidative deficits. Rats exhibit neurological and cognitive impairments, which can be partially reversed by thiamine administration, enabling the study of mechanisms of neurodegeneration as well as neuroprotection. In this magnetic resonance (MR) study we used various techniques to characterize the neuroprotective effects of rasagiline, a selective MAO-B inhibitor. TD was induced by a thiamine-deficient diet and daily injections of the central thiamine antagonist, pyrithiamine. Daily injections of either saline or rasagiline (3mg/kg) were also administered to untreated-TD rats and rasagiline-treated TD rats respectively. With the appearance of neurological symptoms, all injections were terminated and thiamine was restored. MRI scans were performed before induction of TD (control values), on days 10, 12 (before symptoms appear), 14 (symptomatic stage) and during the recuperation period. Both groups were assessed using in-vivo serial T2-weighted imaging and diffusion tensor imaging (DTI), from which apparent diffusion coefficient (ADC) and fractional anisotropy (FA) maps were calculated. A histopathological evaluation was correlated with the MRI analysis. Thalamic hyperintensities were significantly smaller and less severe in the rasagiline-treated TD rats. Enlargement of the lateral ventricles was significantly less pronounced in the rasagiline-treated TD group. FA values of the untreated-TD group decreased significantly in the thalamic on days 12 and 14 and in the corpus callosum on day 14. These results demonstrate significant neuroprotection by rasagiline which could have implications for clinical neurodegenerative disorders.